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A B S T R A C T
Background Previous research found inconsistent associations between alcohol control policies and socio-
economic inequality with adolescent drinking outcomes. This study expands the focus beyond individual as-
sociations to examine whether a combination of policies is related to socioeconomic inequality in adolescent
drinking outcomes and whether this relationship varies across survey years.
Methods Multilevel modelling of 4 waves of repeat cross-sectional survey data (2001/02, 2005/06, 2009/10,
and 2013/14) from the Health Behaviour in School-aged Children (HBSC) study was carried out. The sample was
composed of 671,084 adolescents (51% girls) aged 11, 13, and 15 (mean age=13.58; SD=1.65) from 33
European and North American countries/regions. The dependent variables were lifetime alcohol consumption,
weekly alcohol consumption, and lifetime drunkenness. Independent variables were of three types: individual-
level variables (age, sex, Family Affluence Scale, and the Perceived Family Wealth), time-level variable (survey
year), and context-level variables (minimum legal drinking age, physical availability, advertising restrictions, a
total alcohol policy index, and affordability of alcohol).
Results The total alcohol policy index showed a negative relationship with both lifetime and weekly con-
sumption. Higher affordability of alcohol was related to higher lifetime and weekly consumption and higher
lifetime drunkenness. Family Affluence Scale was positively related to all three alcohol measures and Perceived
Family Wealth was negatively related to lifetime drunkenness, with these associations increasing across survey
years. The total alcohol policy index buffered the associations of Family Affluence Scale and Perceived Family
Wealth with adolescent drinking outcomes.
Conclusion A combination of alcohol control policies is more effective in reducing adolescent drinking
outcomes than single policy measures. Reducing the affordability of alcohol stood out as the most successful
single measure. Socioeconomic inequalities (i.e. higher alcohol consumption and drunkenness in adolescents
with higher family affluence and higher drunkenness in adolescents perceiving their families to be poor) have
persisted and even increased across survey years. A combined alcohol control policy can help in tackling them.
The harmful use of alcohol is one of the most important risk factors
for population health worldwide, causing more than 200 disease and
injury conditions, and being responsible for 3 million deaths every year
(5.3% of all deaths) (World Health Organization, 2018). Special attention
needs to be paid to adolescent drinking. First, consuming alcohol in
adolescence has been shown to be related to significant differences in
brain structure and functioning (Feldstein-Ewing, Sakhardande &
Blakemore, 2014) as well as to different physical and mental health
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problems, and other risk behaviours such as delinquency and sexual risk-
taking behaviour (Lavikainen, Salmi, Aaltonen & Lintonen, 2011;
Newbury-Birch et al., 2009). Second, an association between early in-
itiation and alcohol use disorders in adulthood has been found
(Waller, Murray, Shaw, Forbes & Hyde, 2018).
Marked decreases in adolescent alcohol consumption have been
observed across many countries in recent years, including Europe
(Inchley et al., 2018, with HBSC data) and the USA (Miech et al., 2018).
However, prevalence still remains higher than desired owing to its
adverse impact on adolescent development and future health. Given the
severity of the situation, a decrease of 10% in the volume of alcohol use
by 2025 was established by the World Health Organization (WHO) as
one of nine voluntary targets for non-communicable diseases. However,
there is no international public health treaty on alcohol, and policy
initiatives are recommended only in general terms. In an attempt to
address the problem, a number of policy measures have been im-
plemented by national governments. These policy initiatives can be
divided into three major groups: restricting alcohol availability, reg-
ulating alcohol advertising, and controlling alcohol pricing.
The most commonly used measure to restrict alcohol availability is
to impose a minimum legal drinking age (MLDA). Evidence suggests
this can have a positive impact on public health outcomes such as a
decrease in alcohol-related traffic accidents (Wagenaar &
Toomey, 2002) and reduced mortality and morbidity rates in young
people (Zhang & Caine, 2011). However, mixed results have been found
regarding alcohol consumption. While most studies concluded that
MLDA was related to decreases in adolescent drinking (Subbaraman &
Kerr, 2013; Wagenaar & Toomey, 2002), some reported only a tem-
porary effect (Miron & Tetelbaum, 2009) or an impact on only a specific
drinking behavior such as binge drinking (Plunk, Cavazaos-Rehg, Bierut
& Grucza, 2013). Other policies targeting alcohol availability include
restrictions on outlet density, retail monopoly, and the hours and days
of alcohol sales. These three measures are usually cited as being ef-
fective at reducing alcohol consumption and related harms
(Burton et al., 2017; Holm, Veerman, Cobiac, Ekholm & Diderichsen,
2014; World Health Organization, 2018). The second group of in-
itiatives includes policies regulating alcohol advertising. Some studies
indicate that these are an effective way of reducing alcohol consump-
tion (Holm et al., 2014), while others found a lack of robust evidence
for or against such measures (Siegfried et al., 2014). The third group of
initiatives refers to policies controlling the price of alcohol. An overall
negative relationship has been observed between price and alcohol
consumption (Wagenaar, Salois & Komro, 2009) although mixed results
have been found regarding adolescent alcohol use, especially binge
drinking (Nelson, 2015).
Inequalities in alcohol consumption should be considered when de-
veloping policy interventions. Alcohol consumption is typically influ-
enced by socioeconomic status (SES) in the sense that rates of drinking
are related to higher income, both at an individual and at a population
level (Collins, 2016; World Health Organization, 2018). However, with
respect to adolescent drinking, evidence is inconsistent. Possible ex-
planations are that the association is dependent on the alcohol measure
used or that it differs according to the indicator employed to assess so-
cioeconomic position. For this reason, we use three different measures of
adolescent drinking and two different measures of socioeconomic status
to provide a more comprehensive analyses of inequalities in adolescent
alcohol use. The family affluence scale (FAS) is one of the most com-
monly used indicators of socioeconomic status among adolescents. This
scale is used to evaluate material assets within the home (e.g., the
number of cars and computers). Results on the association between FAS
and alcohol consumption are mixed, with some studies showing higher
alcohol use related to higher FAS, others to lower FAS, while other stu-
dies concluded that there was no association (Hanson & Chen, 2007).
Furthermore, there is growing evidence suggesting that relative depri-
vation –measured by indicators such as perceived family wealth (PFW)–
is strongly related to adolescent health and lifestyles, even after taking
into account the effect of other socioeconomic indicators
(Goodman, Huang, Schafer-Kalkhoff & Adler, 2007). In line with FAS,
results are inconsistent. Some studies found that a higher PFW was a
protective factor for alcohol consumption (Liu et al., 2018), whereas
others found the opposite (Zaborskis, Sumskas, Maser & Pudule, 2006).
Finally, differences have also been reported in relation to socio-
economic trends in alcohol use. Whereas some studies have reported an
overall decrease in adolescent drinking in all SES groups – for example,
in Australia (Livingston, 2014), Germany (Richter, Kuntsche, de Looze &
Pfoertner, 2013), and the United States (Twenge & Park, 2017) – others
found that the decrease was not the same for all SES groups, with higher
levels of drinking being maintained among adolescents from lower SES
groups, for example, in Finland (Liu et al., 2018) and New Zealand
(Jackson et al., 2017). Policies and interventions aimed at promoting
healthy habits and reducing risk behaviours such as alcohol consumption
might have different effect on adolescents from different socioeconomic
backgrounds, and interventions can narrow, widen, or have no effect in
the existing socioeconomic inequalities (Moore, McDonald, Carlon &
O'Rourke, 2015). In fact, there is a concern about universal public health
interventions having the potential to increase social inequality in the
population (Babones, 2009). To the best of our knowledge, there is no
international study investigating the association between alcohol control
policies and social inequality and trends in social inequality in adolescent
alcohol consumption.
The present study aims to analyze the association between (i) al-
cohol control policies and adolescent drinking outcomes (ii) socio-
economic inequality and adolescent drinking outcomes and (iii) a
combination of policies and trends in socioeconomic inequality in
adolescent drinking outcomes.
Methods
Participants
The study sample comprised 671,084 adolescents (51% girls) aged
11, 13, and 15 (mean age=13.58; SD=1.65) from the 33 European and
North American countries and regions which participated in the 2001/
02, 2005/06, 2009/10, and 2013/14 surveys of the Health Behaviour in
School-aged Children (HBSC) study. The HBSC study is a WHO colla-
borative cross-national study conducted every four years to investigate
health, health-related behaviours, and social contexts of adolescents in
a growing number of countries in Europe and North America.
Procedure
Data collection was carried out through a school-based survey using
classroom self-administered questionnaires. Each participant country
followed a standardized international research protocol. All procedures
were in accordance with the ethical standards of the institutional and/
or national research committee of every country and with the 1964
Helsinki declaration and its later amendments or comparable ethical
standards. Further information about the study can be found elsewhere
(Roberts et al., 2007).
Measures
Detailed information on the measures used in the present study are
shown in Table 1. The data consisted of three types of variables: in-
dividual-level variables, a time-level variable, and context-level vari-
ables. At the individual level, both dependent and independent vari-
ables can be distinguished. Dependent variables were: (i) ‘Lifetime
alcohol consumption’; (ii) ‘Weekly alcohol consumption’; and (iii)
‘Lifetime drunkenness’. Independent variables were age, sex, and to
measure adolescents’ socioeconomic position, Family Affluence (FAS)
and Perceived Family Wealth (PFW). Given that FAS and PFW show low
correlations and seem to represent different constructs (Elgar et al.,
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2016; Moreno-Maldonado, Moreno, Ramos & Rivera, 2018), both in-
dicators were included in this study.
The time-level variable was the year of data collection (2002, 2006,
2010, and 2014). On the context-level we can distinguish between
school- and country-level. School-level variables were not included but
the model accounts for school-level clustering in standard errors and
variance partitioning, i.e. we take into account the school level variance
via the random intercept model, but no explanatory independent
variables were introduced at the school-level because we did not aim to
distinguish the effect of school characteristics within this study. At
country-level, physical availability, advertising restrictions, and af-
fordability of alcohol were added. In addition, minimum legal drinking
age (MLDA) was also examined as this is the most popular measure in
the physical availability category. In order to assess the effect of a
combination of alcohol control policy initiatives, a total alcohol policy
index (Total-API), as the sum of availability and advertising, was
Table 1
Measures used in the present study.
Dependent variables
Lifetime alcohol consumption ‘On how many days (if any) have you drunk alcohol?’ Answer categories were: ‘Never’, ‘1–2 days’, ‘3–5 days’, ‘6–9 days’, ‘10–19
days’, ‘20–29 days’, and ‘30 days (or more)’. Responses were coded as abstinence (0) and at least once (1).
Weekly alcohol consumption Students were asked if they had ever consumed alcohol and if so, how often they consumed different types of alcoholic beverages.
Beverages included were beer, wine, spirits, alcopops, aperitifs, cider, cocktail and other. Answer categories were: ‘never’,
‘exceptionally’, ‘monthly’, ‘weekly’ and ‘daily’ alcohol consumption regardless the type of beverage. Responses were coded as less
than weekly (0) and weekly or more frequently (1).
Lifetime drunkenness ‘Have you ever had so much alcohol that you were really drunk?’ Answer categories were: ‘No, never’, ‘Yes, once’, ‘Yes, 2–3 times’,
‘Yes, 4–10 times’, and ‘Yes, more than 10 times’. Responses were coded as never or once (0) and two or more (1).
Independent variables
Sociodemographic variables Sex (boy and girl) and age (11, 13, and 15).
Year of data collection 2002, 2006, 2010, and 2014.
Socioeconomic status (SES) The Family Affluence Scale (FAS) was composed of four items until 2012 (Currie et al., 2008): ‘During the past 12 months, how
many times did you travel away on holiday with your family?’ (0 = not at all, 1 = once, 2 = twice, 3 = more than twice); ‘Do you
have your own bedroom for yourself?’ (0 = no; 1 = yes); ‘How many computers does your family own?’ (0 = none, 1 = one,
2 = two, 3 = more than two); ‘Does your family own a car, van or truck?’ (0 = no; 1 = yes one; 2 = yes two or more). From 2012
onwards, two new items were added: ‘How many bathrooms does your house have?’ (1= none, 2 = one, 3 = two, 4 = more than
two) and ‘Do you have a dishwasher at home?’ (1 = no, 2 = yes). Responses to all items were summed and ranked from low to
high. Higher scores indicated greater family affluence. Then, in order to create a meaningful hierarchy of material wealth, all
values were transformed to country- and time-specific ridit scores, which have a consistent normal distribution and a range from 0
to 1 (Donaldson, 1998).
Perceived Family Wealth (PFW) was measured by asking the following question ‘How well-off is your family compared to others?’
Answer categories were: 1=‘not at all well-off’, 2=‘not very well off’, 3=‘average’, 4=‘quite well-off’ and 5=‘very well-off’.
Minimum drinking legal Age (MLDA) The MLDA was used with two categories: 0=’Lower than 18′ and 1= ‘18 years old’
Physical availability The ‘Availability Index’ evaluates the stringency of national policies implemented to restrict the access to alcohol. It was based on
the index used by Brand, Saisana, Rynn, Pennoni and Lowenfels (2007) and comprised of four measures:
- National minimum legal drinking age (MLDA) (3 stars): ‘no’ and ‘yes’.
- Government monopoly (2 stars): ‘no’. ‘partial’, and ‘full’.
- Outlet density restriction (2 stars): ‘no’, ‘wine only’, ‘wine and spirits’, and ‘all beverages’.
- Restrictions on sales time (2 stars): ‘none’, ‘on hours or days’, and ‘on both hours and days’.
Each measure was rated with stars according to their effectiveness (as shown by previous research). Higher ratings corresponded
with higher weight in the overall index (3-star: 7.9 points, 2-star: 5.3 points, 1-star: 2.6 points). Categories were awarded
proportionate scores, with the least stringent category earning no points and the highest stringency category earning full points.
The ‘Availability Index’ has a range from 0 to 23.80.
Alcohol advertising restrictions The advertising Index was based on the Brand et al. (2007) but adapted according to the method proposed by Carragher, Byrnes,
Doran and Shakeshaft (2014). Media included in this study were: print, broadcast, billboards, as well as sport sponsorship and the
internet. Within each category, proportionate points were given based on whether there was a complete ban, partial statutory
restrictions, a voluntary self-regulated code or no restrictions at all. Moreover, within each media, regulatory differences between
types of alcoholic beverage were accounted for. The ‘Advertising Index’ has a range from 0 to 2.60.
Alcohol affordability The ‘Affordability Index’ was added in accordance to Rabinovich et al. (Rabinovich et al., 2009). This measure represents an index
of gross disposable household income per capita over an index of relative alcohol price (i.e. alcohol price index over general
consumer price index). Disposable household income is a measure representing the amount of money households retain for
spending and saving after income taxes have been accounted for. Adjusted disposable income gives a broader picture by including
social transfers that households receive free of charge from the government and/or other institutions (Eurostat. Eurostat datbase
2016)). Note that all indices were constructed with the base year set at 2015. Equations for each variable were:
Alcohol price index: =Index x 100year country Alcohol priceyear countryAlcohol price country, ,2015,
Relative alcohol price index: =Index x 100year, country Alcohol priceyear, countryAlcohol price2015, countryGeneral consumer price indexyear, country
General consumer price index2015, country
Gross disposable income index: =Index x 100year, country Gross disposable income per capitayear, countryGross disposable income per capita2015, country
Alcohol affordability index: =Indexyear, country Gross disposable income indexyear, countryRelative alcohol price indexyear, country
The ‘Affordability Index’ has a range from −0.34 to 1.04.
Total alcohol policy Index (Total-API) The Total-API was computed as the sum of the Availability Index and the Advertising Index. The Total-API index has a range from 0
to 26.11.
Sources of data collection about national
alcohol control policies
Cross-referencing published reports (Amphora Project, 2010; World Health Organization, 2018; Mulder and de Greeff, 2013), the
WHO's Global Information System on Alcohol and Health (WHO, 2016a), the European center for Monitoring Alcohol Marketing
(European Centre for Monitoring Alcohol Marketing, 2016), and the Alcohol Policy Timeline Database (WHO, 2016b). Information
regarding demographics, harmonized indices of consumer prices, and price level indicators were collected through the Statistical
Office of the European Union (Eurostat. Eurostat datbase 2016), except for Canada, Israel, North Macedonia, Russia, and Ukraine
which were collected through the website of their respective national bureau of statistics because they were not present in Eurostat
(CBS, 2016; MAKStat, 2016; Rosstat, 2016; Statcan, 2016; Ukrstat, 2016).
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included. Data on individual-level variables and time-level variable
were collected from HBSC study. Context-level information was col-
lected from different sources (see Table 1).
Data analyses
Multilevel modelling was performed using MLwiN 2.32 software.
Four-level hierarchical models were estimated including students (level
1), school (level 2), country-years (level 3), and countries (level 4). A
stepwise approach was followed to investigate the study aims. In order
to confirm the four-level structure of the data, we first estimated an
intercept-only model. Then, sociodemographic variables (age and sex)
were incorporated (model 1). In order to evaluate whether national
level alcohol control policies were associated with changes in adoles-
cent alcohol consumption (aim i), the time variable (model 2), MLDA
(model 3), the Availability Index (model 4a), the Advertising Index
(model 4b), Total-API (model 4c), and the Affordability Index (model
5), were sequentially included. Note that MLDA, Availability and
Advertising closely reflect policy decisions, whereas Affordability is a
pricing index that is mainly an economic result of market processes.
However, pricing policy as an instrument of alcohol control policies can
have a potential impact on alcohol consumption via Affordability.
Therefore, Affordability was not included in the Total-API as this
variable measures the market price and not the pricing policy of a
specific country.
To analyse socioeconomic inequality in adolescent drinking out-
comes (aim ii), FAS (model 6a), PFW (model 6b), and both FAS and
PFW simultaneously (model 6c) were incorporated to test whether SES
was related to adolescent alcohol drinking outcomes. Finally, to test the
third aim, the interaction between Total-API and SES (model 7a), the
interaction between time and SES (model 7b), and the interaction be-
tween time, SES, and Total-API (model 7c) were added to examine
whether this combined alcohol control policy index was related to
trends in socioeconomic inequality in adolescent alcohol consumption.
In the last three models, SES corresponded to FAS, PWF, or both con-
sidering whether they were significant or not in models 6a and 6b. All
models were estimated using the maximum likelihood procedure, using
the (Restricted) Iterative Generalized Least Squares algorithm. The
variance partition coefficient (VPC) indicates the proportion of variance
in a measure of alcohol that is attributable to differences between
specific analytical levels (e.g. schools) (Snijders & Bosker, 2012).
Results
Descriptive statistics of the sample are shown in Table 2.
Results of the regression analyses are presented in Tables 3–5. In
order to justify the four-level structure, an intercept-only model was
first estimated for each outcome measure. In all cases, the model fit
improved (in comparison with the single-level model) when the random
intercepts were added. Regarding the VPC, results for lifetime alcohol
consumption indicated that 18.63% of the total variance was at the
school-level, 6.45% at the country-year level, and 5.13% at the country-
level. For weekly consumption, 16.60% of the total variance was at the
school-level, 6.45% at the country-year level, and 6.90% at the country-
level. For lifetime drunkenness, 14.72% was at the school-level, 4.53%
at the country-year level, and 6.13% at the country-level. In model 1,
both age and sex were significant, revealing that older adolescents and
males were more likely to have ever consumed alcohol, to drink weekly,
and to have been drunk at least twice in their lives. In model 2, time
showed a downward trend in all three alcohol drinking outcomes be-
tween 2002 and 2014. At this point, context-level variables related to
alcohol control policy and SES variables were incorporated in the fol-
lowing models. Results for each outcome measure are described below.
Lifetime alcohol consumption
Alcohol policies and lifetime alcohol consumption
Table 3 presents regression models for lifetime alcohol consump-
tion. In model 3, the variable included was MLDA. The estimate was not
significant, showing a lack of association between the MLDA and life-
time alcohol consumption. In models 4a and 4b, the Availability Index
and the Advertising Index, were sequentially added. Model 4c was
performed with Total-API. Results were not significant, and the models
fit decreased in comparison with the simple model with socio-
demographic covariates and time. After that, the Affordability Index
was incorporated in model 5. Results showed that affordability was
significant and positively related to lifetime alcohol consumption
(β = 0.889, p<.001), showing that greater affordability is associated
with higher lifetime consumption. Total-API showed a significant ne-
gative relationship in model 5, after controlling for affordability
(β = −0.023, p<.05), which means that having a combination of
policies in place can reduce adolescent lifetime consumption in-
dependently of affordability.
Social inequality in lifetime alcohol consumption
The next two models (6a and 6b) examined SES. Whereas FAS was
found to be significantly and positively related to lifetime alcohol
consumption (β = 0.483, p<.001), meaning higher lifetime con-
sumption among adolescents pertaining to families with higher mate-
rial affluence, PFW was not significant and the model fit was worse.
Therefore, model 6c, including both socioeconomic indicators, is not
included in Table 3.
Alcohol policies and trends in social inequalities in lifetime consumption
Finally, the interactions between Total-API and FAS (model 7a),
time and FAS (model 7b), and time, FAS, and Total-API (model 7c) were
added. Model 7a showed a significant interaction between Total-API
and FAS (β = −0.015, p<.001), indicating that the combination of
alcohol control policies partially mitigated the detrimental effect of
higher family affluence on lifetime alcohol consumption. However,
model 7b and 7c yielded non-significant results, showing the absence of
interaction between time and FAS, as well as, between time, FAS, and
Total-API.
Weekly alcohol consumption
Alcohol policies and weekly alcohol consumption
Table 4 shows regression models for weekly alcohol consumption.
In Model 3, MLDA was not significantly related to weekly drinking. In
contrast, the Availability Index yielded a significant result in model 4a
(β = −0.031, p<.01), indicating that countries with stricter regula-
tions concerning the physical availability of alcohol had a lower pro-
portion of adolescents reporting weekly alcohol consumption. The
Advertising Index (model 4b) however did not result in a better model,
nor was the estimate significant. The model fit of the model 4c (Total-
API) was better than the model fit of model 4a (β = −0.032, p<.01)
and Total-API was significantly related to weekly alcohol consumption,
indicating that a combination of measures targeting both availability
and advertising can be effective in reducing weekly drinking. The Af-
fordability Index (model 5) was also significantly related to weekly
alcohol consumption (β = 0.822, p<.001) such that increased afford-
ability was associated with a higher level of weekly alcohol consump-
tion.
Social inequality in weekly alcohol consumption
In models 6a and 6b, both FAS (β = 0.351, (p<.001) and PFW
(β = 0.027, p<.001) were significantly and positively related to
weekly consumption. However, the combination of both, tested in
model 6c, showed that only FAS was related to weekly drinking (the
effect of PFW was not significant when FAS was included), revealing
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that adolescents with higher family affluence reported higher weekly
drinking.
Alcohol policies and trends in social inequalities in weekly consumption
The last steps analysed the possible interactions between Total-API,
FAS, and time (Model 7a, b and c). The only significant interaction was
found in model 7a, between Total-API and FAS (β= −0.011, p<.001).
In line with lifetime alcohol consumption, more stringent policies re-
duced the detrimental effect of higher family affluence on weekly
drinking.
Lifetime drunkenness
Alcohol policies and lifetime drunkenness
Table 5 presents regression models for lifetime drunkenness. In this
case, MLDA (model 3) showed a significant positive association (β=
0.287, p<.01), with higher rates of adolescent lifetime drunkenness in
countries with a higher minimum legal drinking age. The Availability
Index (model 4a), the Advertising Index (model 4b), and the Total-API
(model 4c) did not have a significant effect but the affordability of al-
cohol (model 5) was positively related to lifetime drunkenness
(β = 0.688, p<.001), showing that higher affordability of alcohol was
related to higher rates of lifetime drunkenness.
Social inequality in lifetime drunkenness
In models 6a and 6b, both FAS (β = 0.311, p<.001) and PFW
(β = −0.047, p<.001) were found to be significant and, unlike the
preceding outcome measures, both indicators remained significant
when combined into a single model (model 6c) (FAS: β = 0.387,
p<.001; PFW: β = −0.087, p<.001). However, the estimates of FAS
and PFW were opposite such that higher lifetime drunkenness was as-
sociated with higher family affluence and with lower perceived family
wealth.
Alcohol policies and trends in social inequalities in lifetime drunkenness
Finally, interactions between Total-API, FAS/PFW, and time were
incorporated in models 7a, 7b, and 7c. Model 7a showed no relation
between Total-API and FAS but a significant interaction between Total-
API and PFW was found (β = −0.009, p<.001), what means that
stricter regulations on alcohol reduced the detrimental effect of in-
equality (i.e. higher rates of lifetime drunkenness among adolescents
who perceive their families to be poor) on lifetime drunkenness. In
model 7b, interactions between time and both SES measures were ob-
served (FAS: β = 0.106, p<.01; PFW: β= −0.039, p<.01), showing
that social inequalities in adolescent drunkenness have increased across
survey years. Contrary to lifetime and weekly consumption, Model 7c
yielded a significant three-way interaction between time, PFW, and
Total-API indicating that increasing inequalities across survey years in
lifetime drunkenness were reduced in countries with a higher Total-API
(β =- 0.008; p<.001).
A summary of the significant associations between dependent and
independent variables is presented in Table 6.
Table 2
Descriptive statistics of the characteristics of the sample.
Survey year TOTAL
2002 2006 2010 2014
N (%) Mean
(SD)
N (%) Mean
(SD)
N (%) Mean
(SD)
N (%) Mean
(SD)
N (%) Mean
(SD)
Sex Boy 75,709
(48.8)
82,205
(49.0)
84,803
(49.1)
86,242
(49.2)
328,959
(49.0)
Girl 79,591
(51.2)
85,451
(51.0)
87,926
(50.9)
89,157
(50.8)
342,125
(51.0)
Missing 0 (0) 0 (0) 0 (0) 0 (0) 0 (0)
Age category 11 52,773
(34.3)
53,433
(32.1)
55,477
(32.4)
56,048
(32.2)
217,731
(32.7)
13 52,937
(34.4)
56,445
(33.9)
57,532
(33.6)
60,333
(34.6)
227,247
(33.9)
15 48,296
(31.4)
56,631
(34.0)
58,107
(34.0)
57,771
(33.2)
220,805
(32.9)
Missing 1294 (0.8) 1147 (0.7) 1613 (0.9) 1247 (0.7) 5304 (0.8)
Family Affluence Scale (FAS) 0.41
(0.273)
0.47
(0.281)
0.56
(0.281)
0.55
(0.279)
0.50
(0.285)
Missing 3494 (2.3) 6008 (3.7) 8351 (5.1) 13,533
(8.4)
31,386
(4.7)
Perceived Family Wealth (PFW) 3.58
(0.880)
3.65
(0.892)
3.63
(0.895)
3.59
(0.890)
3.61
(0.890)
Missing 2517 (1.6) 4249 (2.5) 6379 (3.7) 7668 (4.4) 20,813
(3.1)
Lifetime alcohol
consumption
Never 110,183
(70.9)
111,512
(66.5)
126,282
(73.1)
139,430
(79.5)
487,407
(72.6)
At least once 35,026
(22.6)
41,838
(25.0)
38,640
(22.4)
24,648
(14.1)
140,152
(20.9)
Missing 10,091
(6.5)
14,306
(8.5)
7807
(4.5)
11,321
(6.5)
43,528
(6.5)
Frequency of alcohol
consumption
Less than weekly 126,080
(81.2)
131,558
(78.5)
146,046
(84.6)
153,419
(87.5)
557,103
(83.0)
At least weekly 19,129
(12.3)
21,792
(13.0)
18,876
(10.9)
10,659
(6.1)
70,456
(10.5)
Missing 10,091
(6.5)
14,306
(8.5)
7807
(4.5)
11,321
(6.5)
43,528
(6.5)
Lifetime drunkenness Never or once 128,696
(82.9)
130,070
(77.6)
142,059
(82.2)
150,174
(85.6)
550,999
(82.1)
At least twice 25,367
(16.3)
25,606
(15.3)
25,016
(14.5)
16,568
(9.4)
92,557
(13.8)
Missing 1237
(0.8)
11,980
(7.1)
5654
(3.3)
8657
(4.9)
27,531
(4.1)
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Discussion
The present study aimed to investigate the relationship between
national alcohol control policies and (socioeconomic inequality in) al-
cohol consumption among adolescents aged 11–15 in 33 countries and
regions across Europe and North America between 2002 and 2014. We
explored associations between (i) alcohol control policies and adoles-
cent drinking outcomes (ii) socioeconomic inequality and adolescent
drinking outcomes and (iii) a combination of policies and trends in
socioeconomic inequality in adolescent drinking outcomes.
Firstly, we found that a combination of policy measures (i.e. re-
stricting alcohol availability in combination with regulating alcohol
advertising) were associated with lower lifetime and weekly alcohol
consumption. In addition, a decrease in affordability was related to a
reduction in all three drinking outcomes. Similar results have been
found in previous research (Burton et al., 2017; Meier et al., 2016;
Wagenaar, Salois and Komro, 2009). It should be noted that the af-
fordability of alcoholic beverages may decrease because they become
more expensive (e.g. increased price, additional taxes) or due to a
smaller budget (e.g. economic crisis, less pocket money). The latter has
previously been shown to be related to reduced alcohol consumption in
adolescents (Kokkevi, Stavrou, Kanavou, Fotiou & Richardson, 2018;
Obradors-Rial, Ariza, Rajmil & Muntaner, 2018). On the contrary, other
single policy measures such as imposing a minimum legal drinking age,
restricting alcohol availability, or regulating alcohol advertising, were
in general not related to adolescent alcohol consumption in the present
study. The exceptions were: the restriction of physical availability
seems to reduce weekly consumption and a higher minimum legal
drinking age was associated with higher lifetime drunkenness, although
a reversed causality is possible here (i.e. that countries which have a
higher proportion of lifetime drunkenness set stricter MLDA's in an
attempt to tackle the problem).
Concerning the second objective, our findings showed that living in
families with higher material affluence represented a risk factor for
both lifetime and weekly alcohol consumption and having been drunk.
This is in line with previous studies showing that adolescents belonging
to families with higher material affluence tend to report a higher al-
cohol consumption (Richter et al., 2013) and drunkenness (Gomes de
Matos, Kraus, Hannemann, Soellner & Piontek, 2017), besides other risk
behaviours such as smoking or other illegal drugs consumption (Luthar
& Becker, 2002; Luthar & D'Avanzo, 1999). This may be because ado-
lescents from more affluent families have more disposable money of
their own with which they buy substances such as alcohol. In fact,
pocket money has been demonstrated to be a risk in previous research
(Bellis et al., 2007; Lintonen, Rimpela, Vikat & Rimpela, 2000;
Obradors-Rial, Ariza, Rajmil and Muntaner, 2018). Alternatively, stu-
dies have suggested that other factors such as excessive pressure to
achieve and isolation from parents (literal and emotional) might make
high affluence adolescents more vulnerable to substance use (Luthar &
Latendresse, 2005).
In contrast to material affluence, perceived family wealth showed
no association with lifetime and weekly alcohol consumption, but
adolescents who perceived their families to be poor tended to report a
higher frequency of lifetime drunkenness. It should be highlighted that
these results were independent of family affluence which supports the
finding that the correlation between them is low (Moor et al., 2019) and
that the two socioeconomic indicators assess different aspects and
should not be interchangeable (Hartley, Levin & Currie, 2016;
Koivusilta, Rimpela & Kautiainen, 2006). Moreover, previous re-
searchers have found that the perception of the subjective socio-
economic status affects wellbeing through psychosocial mechanisms
related to anxiety and stress derived from a perception of a low living
standard in comparisons with others (Kawachi, Kennedy and Glass,
1999; Wilkinson & Pickett, 2006). Irrespective of the level of material
assets within the household, our findings expand the growing evidence
that alcohol consumption, as with other stress-related behaviours, areTa
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more common among individuals who perceive themselves as dis-
advantaged compared to others (Elgar, Canale, Wohl, Lenzi & Vieno,
2018). In such cases, alcohol may be used as a coping strategy to
manage stress and getting drunk at this age may help adolescents to
attain a level of social status among their peers.
Regarding trends, the magnitude of social inequality in lifetime and
weekly alcohol consumption did not change across survey years,
however the effect of family affluence and perceived family wealth on
lifetime drunkenness increased. Therefore, despite the overall down-
ward trend in adolescent alcohol consumption, attention should be paid
to persisting or even increasing social inequalities in alcohol con-
sumption across years in order to target sub-groups of adolescents who
remain particularly vulnerable to the negative effects of alcohol con-
sumption. These findings are congruent with Liu et al. (2018). At in-
ternational level, previous studies examining trends in socioeconomic
inequalities in adolescent health did not include alcohol measures
(Elgar et al., 2015).
Finally, the present study findings confirm the results of previous
studies in Australia (Livingston, 2014), Germany (Richter, Kuntsche,
de Looze and Pfoertner, 2013), and USA (Twenge & Park, 2017) which
found that more stringent alcohol policies contributed to reducing so-
cioeconomic inequalities in alcohol consumption. Having combined
policies addressing alcohol availability and advertising were found to
reduce the effect of family affluence on lifetime and weekly alcohol
consumption (i.e. reducing the frequency of drinking relatively more in
higher socioeconomic status groups which are characterized by higher
levels of consumption). In addition, having a combination of policies
was also found to reduce perceived family wealth inequalities in
drunkenness as well as to mitigate the increasing effect of perceived
family wealth across survey years in lifetime drunkenness. This suggests
that stricter alcohol control and regulation might not only reduce the
frequency of drunkenness relatively more in groups who perceive
themselves as disadvantaged, but also reduce the differences in drun-
kenness between groups across years.
The present study has some limitations. Firstly, data were self-re-
ported which may lead to underestimation due to biases such as non-
response, under-reporting, recall, and social desirability. However, all
data sources included in this study followed rigorous international
protocols to ensure optimal validity and comparability and to minimize
potential sources of bias (Roberts et al., 2007). Another important ca-
veat is the failure to incorporate enforcement of policies into the re-
gression analysis. Unfortunately, such information was not system-
atically available for the complete international sample. Future studies
should also examine possible different effects of alcohol legislation
according to other sociodemographic variables such as sex or age, as
other studies have found for tobacco control policies (Pförtner et al.,
2015) and marijuana laws (Hasin et al., 2015).
Nevertheless, this study has some major strengths. First, the large
sample size representative for 33 countries/regions in Europe and
North America across a 12-year period. Second, a comprehensive set of
alcohol control policies and three different adolescent alcohol measures
have been considered in the analyses. Finally, to the best of our
knowledge, this is the first international study to examine the associa-
tion of alcohol control policies with social inequality (measured by
family affluence and perceived family wealth) and with trends in social
inequality (for each socioeconomic indicator separately) in adolescent
alcohol drinking outcomes.
Conclusion
This study provides an overview of the relationship between na-
tional alcohol control policies, material and perceived socioeconomic
inequalities, and alcohol consumption in adolescents over a 12-year
period. Generally, single policy measures seem to have no or only
limited effect, but a combination of policies seems to be more effective
in reducing adolescent drinking. Alcohol pricing policy appeared to beTa
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the most successful single measure, which should be taken into account
in discussions on alcohol taxation and minimum price per unit.
Although socioeconomic inequalities in adolescent alcohol consump-
tion have persisted and even increased across survey years, this study
showed that combined alcohol control policy can help in reducing
them.
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